INTRODUCTION
There is an ongoing and increasing need to teach safe, accurate and complete colonoscopy. The objective of any training course, fellowship or program in colonoscopy is therefore to help doctors (or nurses) learn to achieve a sustainable greater than 90% caecal intubation rate, combined with a careful inspection of as much colonic mucosa as possible. This has to be achieved in the context of patient comfort and the consideration of all aspects of safety and sedation. Training in colonoscopy must also embrace a sound knowledge of colonic and ileal pathology and the principles and practice of therapeutic colonoscopy. This initial training should be viewed as a springboard to the lifelong challenge of expertise.
Training units
It was unanimously agreed that all units that offer training in colonoscopy should be equipped with video endoscopes and video recorders. The provision of models and simulators can be very helpful and enable supervised and later unsupervised training to take place in the early stages of the learning process. It was suggested that each unit had a minimum of two designated trainers, each with one or two defined sessions dedicated to the training process. Each unit should undertake at least 300 and preferably more colonoscopies annually with an annual exposure of a minimum of 100 procedures per trainee and at least 200 colonoscopies performed in the first two years of training. Obviously larger units with more trainees will need multiples of these figures and shorter training programs will necessitate an increased annual exposure.
It 
Trainees
Trainees in colonoscopy may come from different backgrounds, which will include physician gastroenterologists, surgeons, radiologists and nurses. There will be a spectrum of expertise, expectation and motivation, but it is important that the individual trainee can demonstrate an ongoing commitment to lifelong colonoscopic expertise. Failure or lack of opportunity to practise endoscopic skills soon results in their loss 5 . Motivation to gain expertise is obviously a very important factor in learning, and is most valuable when it is intrinsic (based on curiosity and a desire to meet challenges) rather than when it is extrinsic (driven by competition, examinations or grades) where material retention is often short-lived.
Many training units begin upper and lower endoscopic training concomitantly, whereas others only embark on colonoscopic training after expertise in upper GIT endoscopy has been acquired. The committee agreed that there was no particular advantage in either method, except that initial colonoscopic training was easier if basic instrument handling skills were already in place. Basic colonoscopy/endoscopy skills courses are available in some countries.These may offer instruction in instrument anatomy and function, cleaning and decontamination and include indications, contraindications and complications of the technique. Whichever way it is given, basic information and training should include the principles of safe sedation, indications for antibiotic prophylaxis, informed consent and the theory and practice of diathermy. Formal lectures and videos may have some value at this stage, but the information is often delivered more poignantly (and better retained) as mini tutorials during the course of practical teaching. This is especially true of therapeutic procedures such as biopsy, hot biopsy and polypectomy. The use of videos or text allows focussed reflection after the practical event.
As training progresses, all trainees should be exposed to as broad a spectrum as possible of diagnostic and therapeutic colonoscopy.This will include the treatment of colonic bleeding, dilatation of strictures, use of alternative endoscopes and more advanced techniques such as tattooing, clipping, dye spraying, EMR and stenting. 6 It is extremely important that the trainee/fellow keeps a detailed log of their colonoscopic experience, which should include caecal and terminal ileal intubation rates, pathology encountered and therapeutic procedures carried out. This then provides a permanent record of their increasing experience and expertise. All endoscopic training should take place within a multidisciplinary environment involving physicians, surgeons, pathologists and radiologists, with whom regular meetings are scheduled. This holistic approach is essential to achieve high standards of patient care.
Trainees and the training process
It was agreed that all trainers should have an expert knowledge of the technical and practical aspects of diagnostic and therapeutic colonoscopy and, unlike sports coaches, they must be able to take over and complete the colonoscopy when the learner fails. Ideally, trainers should be subject to regular and rigorous audit of their performance, which will include completion rates and time taken, patient comfort and complications, and success, or otherwise, of their training methods. We agreed that educational qualifications were not mandatory, but that a grasp of basic educational techniques could transform a good trainer into an outstanding one.
Good teachers have distinct characteristics. First and foremost they will have an intense desire to have their pupils learn. Second, they will adhere to basic principles and set specific objectives. Third, they will realize that endoscopic skills are multidimensional and that they must be patient and positive at all times. Finally, and most importantly, they will give positive feedback and structured assessment.
When faced with the acquisition of a new skill, most trainees are unconsciously incompetent 7 ( Fig. 1) . Most trainers however, are unconsciously competent and the trainer must therefore re-trace the steps of his own expertise and become consciously competent in order to bring the trainee from conscious incompetence to conscious competence.This is a fundamental step in the teaching of skills acquisition.
Validation of trainers is just as important as validation of training units, but the two are, of course, interconnected. In the ideal world, all trainers should have attended a Training the Trainers course before they are allowed to have fellows/trainees attached to them, and at least one country (the UK) is moving towards this goal.
TRAINING METHODS
Basic instrument handling skills can be taught on models and simulators, and the increasing sophistication and realism of electronic simulators means that soon we will be able to teach colonoscopic techniques without early recourse to patients. Simulators involving animals and animal viscera (realistic but perishable!) are rapidly being overtaken by their computerized counterparts.
Modern simulators may therefore spare patients prolonged and painful procedures during training and reduce the number of patient procedures during the learning process. They certainly allow reproducible practice and exploration of alternative approaches, and with suitable software, sedation problems, pathology recognition and therapeutic techniques can be added in. Perhaps the most difficult aspect of colonoscopic technique to assess is the accuracy of the examination.
The new generation of simulators can easily estimate the percentage of mucosa examined and the number of missed lesions, and even if they achieve little else, they will be able to teach the trainee to be cautious and assiduous on withdrawal of the instrument. Sophisticated simulators are not yet universally available and still require detailed evaluation of their usefulness, but they are undoubtedly the future and will eventually be used for estimating progress, for advanced training and certification and for optimizing skilled training resources.
The committee agreed that this initial teaching should be on a one-to-one basis with the trainer, whether it involves models, simulators or patients. Letting a new trainee loose unsupervised with an expensive colonoscope on a sophisticated simulator or an unsuspecting patient is analogous to giving your 10-year-old child the keys of your expensive automobile.
Training sessions must be allocated dedicated time and freedom from service commitments. Interruptions must be kept to a minimum and sessions where either of the two parties is tired, avoided. The acquisition of practical skills requires intense concentration for long periods; so short breaks are essential. When patients are involved, their comfort and dignity are of paramount importance and good communication will allay anxiety and minimize discomfort. Patients should understand that their procedure is to be used for training and specific consent must be obtained for this and for video recording.
Practice on models or simulators should have taught the novice torque steering and its importance in minimizing sigmoid looping, and if they are fortunate enough to have access to a modern simulator, some experience of the tactile recognition of loops may also have been gained. However, most of the training from this point onwards will be carried out on patients and all of the listed considerations taken into account.
The basis of good coaching technique is the relationship between teacher and learner. The emphasis is on expecting and encouraging success, which is defined as reaching and exceeding personal objectives rather than competing with their peer group. Demonstration by the trainer with commentary is an invaluable introduction to the learning process, but thereafter should be used sparingly and for specific aspects of technique. The trainees then attempt to follow the steps demonstrated in order to solve the problem themselves.
A method tried and tested in surgical practice over many years involves a four part teaching process.
1 Demonstration by the trainer of the procedure at normal speed. 2 Demonstration by the trainer with full explanation and questions from the trainee.
3 Demonstration by the trainer with the trainee describing each step and being questioned on key issues. The trainer provides any necessary correction; this step is continued until the trainer is satisfied that the trainee fully understands the procedure. 4 The trainee now carries out the procedure under close supervision describing each key step before it is taken.
This method can be used in many situations during colonoscopic teaching including torque steering, loop reduction, cannulation of the ileo-caecal valve and whenever the trainee encounters difficulty during the examination.
Attempting and completing a total colonoscopy is a source of considerable satisfaction to trainee and trainer alike. The trainer should give close support and advice, but avoid taking over the procedure and if at all possible assume the so-called 'hands in pockets' philosophy. Fear of failure and humiliation (very common in novices!) is avoided by the behavior of the trainer and by an unhurried atmosphere, together with experienced nursing and technical staff, skilled in the support of trainees. The trainer offers frequent and prompt feedback, praising good technique and reiterating the correct procedure if the trainee errs. If the trainee is unable to make progress, the trainer encourages a review of options with choice of the most appropriate action rather than telling them what to do. When the trainer needs to perform a specific maneuver, which the trainee finds difficult, the scope is withdrawn sufficiently for the trainee to attempt the move again after instruction, providing that the patient is not in excessive discomfort.
At this early stage in training, the use of the magnetic positional imager may be very helpful. 8 The imager allows a trainee to make an association between what he or she feels advancing or withdrawing the instrument and its actual configuration on the screen. This development of tactile discrimination is of vital importance in the recognition of loops and their avoidance and management. Unfortunately the imager is not yet available for the vast majority of clinical practice, so teaching must still stress the need for an orderly, pragmatic series of maneuvers to pass the colonoscope. These will comprise torque steering, withdrawal with clockwise or anticlockwise rotation to straighten loops, changes of patient position and abdominal compression, all recognized by the 'feel' of the instrument.
It is important to select patients for the trainee's initial examinations to avoid the risk of failure as much as possible. This does not mean that only patients with sigmoid resection should be examined, but patients with previous abdominal and pelvic surgery, or previous failed colonoscopy would be sensible exclusions. Virtually all patients enter into the educational spirit of the experience and, if lightly sedated, may contribute valuable teaching comments for trainer and trainee.
It is advisable to debrief immediately after each endoscopy when the experience is still fresh and poignant in the trainee's mind. Attention is given to what went well, followed by what could have been improved. Reflection is also an important part of adult learning, so that videotaping the procedure and its subsequent playback (without the trainer) is extremely useful. As a learner's experience increases, they can be exposed to the full range of diagnostic and therapeutic colonoscopy, but the basic teaching principles remain the same. A close and valuable relationship is built up between the trainer and trainee with feedback given on a regular basis and anticipated and welcomed. 9 
Completion of training and assessment
Early recommendations for the completion of colonoscopic training involved only the number of procedures carried out. Fortunately, numbers are now recognized to be a fatuous indicator of colonoscopic competence and our recommendation is that the trainee can be considered competent when they have carried out 100 consecutive procedures with a 90% plus caecal intubation rate. This is easy to calculate using a Cusum 10 of their accumulative log of procedures. It is worth noting that this may take some trainees as many as 400 + procedures to achieve and a small proportion never manage it. All too often in the past, teaching support has been withdrawn prematurely and abruptly with a disastrous effect on the learning process, so that we recommend a gradual withdrawal process once this level of competence has been achieved.
This means that the trainer will be present initially in an adjacent room, then within the hospital and finally available by telephone. Difficult and new (to the trainee) therapeutic procedures require the trainer to be present at all times. When further training in pediatric colonoscopy is required, we recommend that at least 50 (with a 90% + completion rate) supervised procedures are undertaken on pediatric patients of less than 12 years old before withdrawal of supervision is commenced 11 . Assessment of competency can be carried out at any stage of training and will give some indication of the level of skill that has been achieved. For example, a candidate may be scored on their ability to torque steer, or recognize and reduce loops, but strict criteria are essential because unstructured assessment is notoriously inaccurate, even when carried out by experts. Completion rates are, of course, only one indicator of colonoscopic expertise, and accuracy, comfort and lack of complications are equally important. At the end of the training period there must be a secure knowledge of all therapeutic procedures and colonic and terminal ileal pathology.
Some countries (Brazil and the USA) incorporate endoscopic knowledge into an end of training examination in gastroenterology, whereas others (Australia and the UK) assume that working within the discipline for a number of years, has given sufficient time for the acquisition of the requisite knowledge.
The committee suggested that a central database of endoscopic pathology slides and videos should be organized and held by OMED and accessed by the Internet or by sales of CD-ROMs and DVDs. It would then be relatively easy for any center to construct an end of training examination using the material derived from this source to assess the candidate's knowledge of pathology. It is inevitable that some trainees will fail to achieve the required practical and/or theoretical standards, but the use of structured assessment means that a fair and unbiased method is available to exclude them from future practise.
Training is the first of many steps in the lifelong challenge of expertise, 12 but it should inspire the students to develop an attitude towards endoscopic work which includes an ongoing evaluation of their performance, and a continual reinvestment in improvement.
SUMMARY
We have tried to assemble some ideas and standards of colonoscopic training that are acceptable and applicable wherever colonoscopy is practised and indeed could be adapted and used throughout all branches of endoscopy. We accept however, that some countries will find many of the suggestions impossible to implement, but we hope that the majority of our standards will prove both useful and practical.
Remember that today's trainees are tomorrow's colonoscopists and today's trainers may be tomorrow's patients, so take training seriously and do it properly!
